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COMMO.SWEALTH OF AUSTRALIA 
. Patents Act 19S2-1973 

APPLICATION FOR A PATENT 



563404 



I, We HYDROLINE AUSTRALIA PTY- LID 



of .580 Boundary Road. Coopers Plains, Queensland 4108, Australia 



APPLICATION ACCEPTED AND AMENDMEi^S 





ALLOWED AJU: 

hereby apply for. the grant of a Patent for an invention 
entitled:. 



"Emulsions 



ti 



which is described in the accompanying Provisional specification 

My. bur address for. service is care of GRIFFTH HASSEL Q FRAZER. 
Patent Attorneys of 71 York Street, Sydney 2000, in the / 
State, of New South Wales, Commonwealth of Australia. 



Dated this Sth day of D.ecember, 1983 



HYDROLINE AUSWALIA PTY, LTD. 
By the ii^is<^a tent Attorneys 




TO: THE COMMISSIONER OF PATENTS 

COMMONWEALTH OF AUSTRALIA |.^ODGEp^:AT SUB-OPFICE 



' ■ - ' , * 



I 5D:CI983 





rhWtn \VF AliTH OF. AUSTRALIA 
TENTS. Aa 19 52 (AS AMENDED) 
^' t: '-^ . nPPi aPATl dM IN SUPPORT OF AN APPLir ATIQM FOR A PATENT 

■a« of to" support of an. Application nade by: HYDBOLDffi AUSTRALIA PTV . LTD, 
tpplicantj ... - - 



for a patent for an invention entitled; "Enmlsions' 



-Uil naoe of I» JOHH KEVIH BACON 

i9DatoryJ : 27 Jindivick Street, Jindalee 4074, Queensland, Australia 

iddress of 

tignatory) . .. 

do solemnly and sincerely declare as follows: 

1. 1 a» authorised by the above n^ntioned applicant for the patent to make this 
' i Declaration on its behalf*. 

.2/ The name and address of each actual inventor of the invention is as follows; 

"^^^^ John Kevin Bacon, of 27 Jindivick Street, Jindalee 4074, Queensland, Australia 

etAils of , 

hveator/s) 



nseft 
"etaiis of 
ssigTtstentg 



«id the fact(s) Which the aEplican|t is entm^^ to naM this application are 

as follows: 

applicant is the assi^w of the Said invention from the said inventor. 
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as follows; 
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in the . name (s) • ^ • • • 
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in the name(s). 

baM^^iication(s> ^« preceding Paragraph of ^is 

^was(Sere) the first application (s) n^de in a Ccnve^t.on cp^mtry i^^ 
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. (23) .5.12.84 (.24) 5.12 .sJ 

•= . (43) ; .13,6.85^ ^ ; (44) 9.7.87 

.(51)^ BplF 17/36 BPIF. 17/34 .' ClOL 1/32 BOIF 17/42 

' (72) JbHM .KE.VIM BACOM . 

(56).. 50625/69 . .436840 25.1, 86.7, 28.8, 20.6 ■ 

C 13518/70 : 25.i; 96.7. 28.8 

GB 2066288 .'. 



(57): - . Fuel .oils require preheating (e.g. .to 40~50*C for a 

fuel: oil to ZOQcS viscosity); prior^ tp combustion. . Often the 
fuel oil may be heated and cooled a number. of times before 
combustion. This poses a problem since such heating 
generally causes-. water-inToil emulsions to separate.; . The 
term "hieat stable" as used herein means that the emulsion is 
stable. to conditions of time and temperature to which the 
fuel oil itself is normally, subjected prior, to combustion. 
By' the !;term "fuel oil" we mean fuel oil having a viscosity 
of 200^380cS and heavy fuel oils having nominal viscosities 
of 1000 .-.2000 and 6000 cS. Lighter fractions which do not 
require preheating, such as gasoline, automotive diesel 
fuel, gasoil. and industrial diesel fuel (light fuel oil of 
viscosity less than 200 cS), . are excluded. 



CTata 
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. 1.. An eaiilsif ier f^ heat, stable (as 

herein defined) emulsions of water in a fuel oil (as 
herein defined). -which ccmprises an. admixture of 

(1) 93-97 wti of a sorbitan fatty acid monoester and 
*{il) • - 3-7 :Wt%* of:>poiy8brbate^80, 




-Mi-:.,- : 





(U) AU-B-363*l3m 



3. Ah eBOlsioo of watec-ln-fuel oil which is heat 
stable (as becein defined) and %rtilch comprises 

fuel oil (as herein defined). 
0.02-l\ by volume of the emulsifier of either 
preceding claim based on the volume of the fuel 
oil. and. 

upto 25% by'.yolume of water based on the volume 
of the fuel oil. 
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The. present inven an eiaulsifiet for 

cin^ heat-stable emulsions of water in fuel oil. and 
. .. . . to the eM^ themselves. In particular the emulsions 

to comhustion: . . ' 
fe^S:-v>;^v-:^ /i^^ known that the addition of water to 

liquid hydrocarbon. fuels^^^M as to Jprm ah emulsion can 
have a^ number beneficial effects as regards the 
cbmbus^^^^ the fuel. During combustion, the tiny 

dropllt^^^ ^f water vaporise explbsW^^ the fuel 

:itself> and l^ad of the fuel and 

^^p:l:oVe combustion :e«^^ Although the addition of 

Pt^:^^^^!^ 5r trpm the overall calorific value of 
-^'^^^^^^^ fuel" ^ 

jumption^^ c^^^ PurtheriDpre.: the presence 

water tends-: t^^ r^ediice the oy^rill flame 
temper a t^^^^^ leading tplowW^ nitrogen: oxid6 emisibns; 

of 

in 

of 

fiieW^^^^^M ^ayilngB In 

^htenance^'^cost^^ 

emiiifeif i^i^jf^M burned: in ; ; 

;^h^ii]ie^:;i^ enrtiisif ying; t 

•iitort^^-pi^ -emulsions ■ are 

^oyer 

fits om 'i^M ^epayate 8t<Drag<^ and 

^ystem^ muat ilso; be. pr oyidiid tor-, the . f ue^ ..and 

^ter^es 

i^^^^^ of water in.petrpl^um/f rap^^^ : 

ipat^ht ; application .2 j066 2f88.^ UiS. . 
dis^riqses : in::T^ thei use pf an 
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Hovevet. these pcxoi 

4ikclosiirM^^ light petroleua 

fractions^ 1^ require preheating to lower their 

yiBcoslty- prior to. c ■ 

iv^V^ Flie^^ require preheating (e^.g. to 40«5p«C for a 

fuel bil t prio^ to combustion. Often the 

V^' ^-^^^^^ a number of times before 

■ poses a problem sintBe such heating 

} .-.^^^^ %rater-in-oil. emulsions to separate* The 

.t^^^ herein means that the emulsion is 

fe^.^:' AVy ;;y* ^^^^^ time; and temperatiire to ifhich the 

isu^i^oil^l^ is notmally subjected prior to combustion. 

By: Vtho Vterm^^ we mean fuel oil having a viscosity 
' \ :-:of having nominal viscosities 

p^^ 6000 ci5w^ Lighter fractions which do not 

requlM; jpre^ automotive diesel 

!j^f-:^:r>cv^.\::>:'- i:-. ^ip}.^^^^^^ object/^ife-vihe^^p to - provide an 



••.■■hj";.':"-- 



.^^^■^i?:^ ;^v^>-.i:y irtiter "-in^^ 



The; ■ pM emu?.sif ier f ofe 



&i0^^^rirW^h^pc^ in ^a • f uel/bili 

fatty: acid monoestier • 



5? - . 




-TV^pl^al^^ steatlc . ; 

isbr bl tan ^mbnoes ter is. prefer ably . • 
jidiiob ieat ava I !Um i"nder: : the ; t;r adie": Mm 
PolyiVirbate-ep term for: tte 

.ene 'bilde\ibr-- e^ TM\-"catld- qt 

(ii and { 11)^ ■Is/lii/ therxWgion •::9^ by • : V • . ■. • 

If too .much c )• • Is vusiBd;: the . emiilsion 

^S^^^^^5J^-^l^c « itbo'vVisbOius / ^* This: adVantagebufii" ra t'id :l8; not;-V\-v/::;" 

:ab6ve;---->;:\-:- 
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The two cqopohents must be mixed together to provide 
the .enulsifi^r' before addition of water. Generally, the 
emlsifier is mixed wifh the water prior to addition of 
the hydrocarbon. Usually- emulsifier will be added in an 
amount of o.p2-i% by volume based on the hydrocarbon 
content. The waier content may be up to 70% by volume of 
the hydrocarbon content. For normal use in ah 
hydrocarbon fuel, the water content will usually be in 
the ; range 5-20%. . However, where a particularly cool 
flame is requiried. for example in the flare staclcs of 
drilling rigs, larger amounts, of water e.g. up to 25% may 
•be; used^^ • , 

^ TJhe .raw emulsion is. passed through a 

centrifugai colloid mill in order to break up the water 
drb.pletiB. 

-In general, the water droplet size in the emulsion 
will be- jiess than 100 microns. : The drop size 
distribution generally varies dependent on th^^ amount of . 
water pr>6eht. For exaniple. in a :typical 5% water = . 
Emulsion;: thi majority bf the water by yol^^ was in 
drops Wtween^^^^^^ 25 microns in diameter, although a. 
large, number; of much smaller drops were also present. 
For a\^I5%^^^^w^^^^ the. water volume lay in 

drops in the region rso-lOO. microns. • 

The water-ih-oil emulsion iBO produced is heat-stable 
over the long term and handles in a similar fashion to." 
the hydrocarbon itself . In general, it is found that 

boiling and centrifugin^ do not substantially effect the 

...-••.'*■...' • • • •. • • ,• • '•• ' • • . * 

emulsion.. 

Embodiments of the invention will now be described 
by; way of : example only with ref erence to the accompanying 
drawing , and ■-•ExM . " ' ' 

Bxa^pic 1 -^ Production of Hater/Oil Emulsion ; : . 

■ . Figure i s^^^^ system wherein 

biuislfier^^ int^ro^ubed into 

;f ioV in anouhtw^: T^^ mixturc. of water >nd 

^ifilf le^^ is then: mixed w 





1. • 

■ire*:.- 



' ^VA^i^ with a., vane miser. The premixed 

. eniilWioh 1^^^^ centrifugal colloid mill 

^ ^et Aat:^a VO:.op ihch (6.008 . on) spacing so as to produce a 

. r : ..*«te^^ 

^ ■ V :^ flows are momitored as 

T \ y- lshiiim ±n the drawing an^_the aata fed into a central 
: controllWr;: w^^^ in turn controls water flow valve 1. 
. oil flow yaW^ 2 and the dosing pump 3 via. the dosing 
;r V pu»p:co^^ bias R allow. the water /oil ratio to 

10 set. Warhing lights show if -no additive- . "high 

additive" and "low oil'' conditions occur. Prom the 

1^ colloidal mill, the yater.-in-^oil emulsibn passes to a 

• " • ' . . • * • • * " .■ • . • • 

^ storage tank where it^^ 

:recircuVat . . ": : 

* Vjl5 > \ • ; The cTOlsifiet bojisisted of^^a^^^ of 95^ by 

/ . volume sorbitan monopleate iCSpan ^ Chemicals 
^ :a TradW Hark) a 5% by volume polysorbate-SO {Tween 80 

1 'a;Trade^ Mark)-.;^ 'A : • 

{ jcwalsi^ii w^s b.p4 . 

vdliini^ per 'cent- based on: the t)il..^^For the p« of 
the f oi ioWihg tests /emulisions of 5%V 10% and 15% y/v 



• •••• 



V?: ^ • v^teib^ ^bnteiit :we^^^ ptepared.: The oil was; a' heavy fu^l oil. 



ibr\i?tfee--^^^ water- was in 

g|?:^^fiij?4^^^^ A' i«'9^8 

P^iri:2S?:^^ small. dropi?.;f-rom, 1,-2 . 

^ii^i^B^^Bti^^ P^}, '^^^ -^^l*^ range • ot'.;dr9Ps: 

<«t^n<iei^^ -.For the.lsijvate^ ;■• 

again observed.: 
iii.:siie^up;toabout;:iOO;- 

^^3^;"kV: ^^-^'^inl^ -drops '[ from': .50-100 




produced . were, opaque' dark ; cof f ee- 
ch ^^ori . stable indef inVteiy • ; 



py t .by. this ^^UniviiBr 8^^^ 
cbmparispn ; of .thfB . 





^#^4^S^?X^-:' :i^^i:^b^ characteristics, of heavy 

^i^^^ 9Bul8ion6 as produced in 



l^^^cUi: eatperimeital furnace was constnicted which 
S?^. ;^?Sal^ of rtiei; flow- flue gas conposition. 

.' v^^^ flame and radiation temperatures. 

" V ^^bj^it^ absorptibn (by a water-cooled. coll) and flame 

^isuA it is possible to construct an 

iS^'j::^!^^^ of neat pii. 5V. 10% and. 15% 

^>-y:':-^'-^' v/ir W^ter iir oil showed: qualitatively, that the. water/oil 

■■^'^'■K<:"' 



•» - • • ■ . . . • J . 
•«?V..»' •,- .-•I. 



■■r iimil^ion^^f^eis prod^ more intense flames with 

.^ijVi-;.;^ flame^,; temper a t^^ confirmed by 



fe^^^I^^iiV^ c ^ BM riame :radlation with optical and total 



®Jjf •^••^ ^ ;w surrounding the flfme showed that the 

8^K^26^ A:^^ achieved with • a v 

" ^lOi water ; lb :o . 

In^^rVisfi \lii • P«ait flSmev temperature "^of / about 50 C. 

■ Jbe results of the heat: ^ the; furnace^ are 

.given In^ percentage of heat 

S^r^tSs^S^ii? * -pleasure ot y 

^^^^^^^■^''-'•^^■•'•'t^^ that the /. 

^mbunt i)f fae^ greater 

^In-oii emulsions, particularly, for the|i 10% 
HoWeysc/. it^ is: generally 

SM^-i^":S^?rSv.^al^^ Increase .1^ - ^ . '. 
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10 Exapple 3 - Comparison of Emulsion stabilities 

A) Emulsions of water in heavy fuel oil were 
prepared using the following emulsif ier blends falling 
outside the scope of the present invention 

i) sorbitah monooleate Tween 20 - ' 
3^5 ii) sorbi.tan monooleate ♦ Tween 81 

' ill) dioctyl sodium sulf osuccinate ♦ Tween 80 

iv) dioctyr'so'dium sulf osuccinate Tween-Bl-- - 
V) dioctyl sodium sulf osxiccinate ♦ Tween 20 
. In each blend the two components were varied from 
20 5/95 wt%,to 95/5 wt% in increments of 10 wt%. 

In some cases stable water-in-oil emulsions 
resulted, but these emulsions separated once heated to 
45^C. In no case did a heat-stable emulsion result* 

B) Emulsions of water in heavy fuel oil were 

•25 prepared using an emulsif ier blend of sorbitan monooleate 
♦ Tveen 80 in varying proportions from 5/95 wt% to 95/5 
wt% in increments of 5'wt%* It was found that the 

following .rdlend 

95 wt% sorbitan monooleate ♦ 5 wt\ Tween 80 gave the 
30 best results in terms of producing a heat-stable • 
water-ln-oil emulsion. 
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THE CLAIMS DEFINING THE INVENTION ABE AS FOLLOWS: 

1. An esulsifiec foe producing heat stable (as 
herein defined) emulsions of vatec in a fuel oil (as 

5 herein defined), which comprises an admixture of 

(i) 93-97 wt\ of a socbitan fatty acid monoester and 
(ii) 3-7 wt% of polysorbate-80. 

2. An eaulsifier according to claim 1. Wherein the 
10 monoester is sorbitan monooleate. 

' 3. An emulsion of water-in-f uel oil which is heat 
stable (as herein defined) and which comprises 
fuel oil (as herein defined). 
1% 0.02-1% by volume of the emulsif ier of either 

preceding claim based bn'the volume of the fuel 



• • • 
•••• 



• 

• • • 
•••• 

oil. and 



upto 2S\ by volume of water based on the volume 
of the" fuel "oil. ~ " 

20 

4. An emulsion according to claim 3 wherein the 
' water content is 5-20% by volume based on the volume of 
the fuel oil. 



• 



2$ s. An emulsion according to claim 3 or 4 wherein 

substantially all the water droplets have a size less then 
75 microns. 



• 
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30 DATED this 18th day of Hay. 1987 

r, 

HYDBOLINE AUSTBALIA PTY. LIMITED 
By their Patent Attorneys 
GBIFFITH HASSEL 6 FBAZEB 
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